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We will now consider the important subject of the resolving power of gratings, as dependent upon the number of lines (ri) and the order of the spectrum observed (m). Let BP (Fig. 11) be the direction of the principal maximum (middle of central band) for the wavelength X in the mkh spectrum. Then the relative retardation of the extreme rays (corresponding to the edges A, E of the grating) is mn\. If BQ be the direction for the first minimum (the darkness between the central and first lateral band), the relative retardation of the extreme rays is (w??, + 1)X. Suppose, now that X + SXis the wave-length for which BQ gives the principal maximum, then
(mn + 1) X = mn (X 4- SX) ; whence
8X/X=l/9?w .................................. (G)
According to our former standard, this gives the smallest difference of wave-lengths in a double line which can be just resolved ; and we conclude that the resolving power of a grating depends only upon the total number of lines, and upon the order of the spectrum, without regard to any other considerations. It is here of course assumed that the n linos are really utilised.
In the case of the D-lines the value of Sx/X is about 1/1000 ; so that to resolve this double line in the first spectrum requires 1000 lines, in the second spectrum 500, and so on.
It is especially to be noticed that the resolving power does not depend directly upon the closeness of the ruling. Let us take the case of a grating 1 inch broad, and combining 1000 lines, and consider the effect of interpolating an additional 1000 lines, so as to bisect the former intervals. There will be destruction by interference of the first, third, and odd spectra generally; while the advantage gained in the spectra of even order is not in disporw'on, nor in resolving power, but simply in brilliancy, which is increased four times. If we now suppose half the grating cut away, so as to leave 1000 linen in half an inch, the dispersion will not be altered, while the brightness mid resolving power are halved.
There is clearly no theoretical limit to the resolving power of gratings, even in spectra of given order. But it is possible that, as suggested by Rowland*, the structure of natural spectra may be too coarse to give opportunity for resolving powers much higher than those now in use. However this may be, it would always be possible, with the aid. of a grating of given resolving power, to. construct artificially from white light mixtures of
* Compare also Lippich, Pogg. Ann. cxxxix. p. 4C5, 1870 ; Bayleigh, Nature, Oct. 2, 1878, [Vol. i. p. 183.]tion should gradually alter by a wave-length in passing over any element of the grating, and then fall back to its previous value, thus springing suddenly over a wave-length. It is not likely that such a resultat, when m is odd,
